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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
6,642,076 to Yaung et al. 

Regarding claim 1, Yaung et al. (figures 3-7) teach a electronic imaging component, the 
component comprising: 

an electronics layer (a sensor diode in the substrate) (column 3, lines 30-32); 

a photosensing element (a photodiode, 116), the photosensing element fabricated in a 
vertically integrated optically active layer (a portion of layer 1 14); 

a substantially vertical interconnect (194); 

the photosensing element (116) further comprising a junction (a portion of p-n diode) 
surrounding and at least partially encompassing the vertical interconnect (a portion of 194), 
wherein charge carriers may be substantially laterally drawn toward the axis of at least one of the 
junction and the interconnect; and 

the optically active layer (a portion of layer 1 14) positionally disposed proximate to a 
metalization surface of the electronics layer (a sensor diode in the substrate). 
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Yaung et al. differ from the claimed invention by not showing the optically active layer 
bonded to the electronics layer. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made for the optically active layer bonded to the electronics 
layer, since the bonding method is a known method for forming layers. 

Regarding claim 2, Yaung et al. teach the electronics layer is substantially fully processed. 

Regarding claim 3, Yaung et al. teach the photosensing element comprises a photodiode 

(116). 

Regarding claim 4, Yaung et al. teach the optically active layer comprises of Si (silicon 
layer, 114). 

3. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
6,642,076 to Yaung et al. in view of US Patent No. 6,509,636 to Tsai et al. 

The disclosures of Yaung et al. are discussed as applied to claims 1-4 above. 

Regarding claim 5, Yaung et al. differ from the claimed invention by not showing the 
bonding comprises of die-to-wafer bonding. However, Tsai et al. teach the CMOS image sensor 
chip, which is bonded to the substrate (20) (column 1, lines 16-19; column 3, lines 27-32). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Tsai et al. into the device taught by Yaung et 
al. because it holds the chip in place. The combined device shows the bonding comprises of die- 
to-wafer bonding. 



Application/Control Number: 1 0/640,856 Page 4 

Art Unit: 2811 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent No. 
6,642,076 to Yaung et al. in view of US Patent No. 6,344,669 to Pan. 

The disclosures of Yaung et al. are discussed as applied to claims 1-4 above. 

Regarding claim 6, Yaung et al. differ from the claimed invention by not showing 
interconnect extends substantially through the optically active layer. However, Pan (figures 2A- 
I) teaches interconnect comprises metallized via (71), and extends substantially through the 
optically active layer. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to incorporate the teaching of Pan into the device taught 
by Yaung et al. because it provides interconnection between the device and the external element. 
The combined device shows interconnect extends substantially through the optically active layer. 

5. Claims 7-13, 15, 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No. 6,642,076 to Yaung et al. in view of US Patent No. 6,61 1,013 to Rhodes. 

Regarding claim 7, the disclosures of Yaung et al. are discussed as applied to claims 1-4 

above. 

Yaung et al. differ from the claimed invention by not showing a photosensing element 
array and a plurality of substantially vertical interconnects. However, Rhodes (figure 17) teaches 
a plurality of substantially vertical interconnects (382) and a photodiode array (column 1, lines 
17-20; column 2, lines 4-17). Therefore, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to incorporate the teaching of Rhodes into the 
device taught by Yaung et al. because it provides more interconnections between the device and 
the external element. The combined device shows a photosensing element array, a plurality of 
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substantially vertical interconnects, the photosensing element array further comprising a plurality 
of junctions substantially surrounding and at least partially encompassing the plurality of vertical 
interconnects, wherein charge carriers may be substantially laterally drawn toward the axis of at 
least one of the plurality of junctions and the plurality of interconnects, the optically active layer 
bonded to the electronics array layer, and the optically active layer positionally disposed 
proximate to a metalization surface of the electronics array layer. 

Regarding claim 8, the combined device shows an electronic imaging having a relatively 
high interconnect density. 

Regarding claim 9, Yaung et al. and Rhodes differ from the claimed invention by not 
showing the high interconnect density comprises about one connection per up to about 10-250 
square microns. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the high interconnect density comprises about one connection per up to 
about 10-250 square microns, since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only routine 
skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 10, the combined device shows the interconnects comprise a plurality of 
at least one of metallized vias. 

Regarding claim 1 1 , Yaung et al and Rhodes differ from the claimed invention by not 
showing the photosensing element fill factor is up to about 75%. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made for the photosensing 
element fill factor is up to about 75%, since it has been held that discovering an optimum value 
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of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 

Regarding claim 12, Yaung et al. and Rhodes differ from the claimed invention by not 
showing the photosensing element fill factor is greater than 75%. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made for the photosensing 
element fill factor is greater than 75%, since it has been held that discovering an optimum value 
of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 

Regarding claim 13, Yaung et al. and Rhodes differ from the claimed invention by not 
showing the photosensing element fill factor is up to about 100%. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made for the photosensing 
element fill factor is up to about 100%, since it has been held that discovering an optimum value 
of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 

Regarding claim 15, the combined device shows a plurality of vertically integrated 
optically active layers. 

Regarding claim 16, the combined device shows a plurality of vertically integrated 
electronic processing layers. 

Regarding claim 17, the combined device shows the optically active layer comprises of Si. 

6. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yaung et al. in 
view of Rhodes, and further in view of US Patent No. 6,366,317 to Mattison et al. 
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The disclosures of Yaung et al. and Rhodes are discussed as applied to claims 7-13 and 
15-17 above. 

Regarding claim 14, Yaung et al. and Rhodes differ from the claimed invention by not 
showing the electronics circuitry is optimized for substantial parallel processing of array- 
captured images. However, Mattison et al. teach the CMOS image sensor is optimized for 
substantial parallel processing of array-captured images (column 4, lines 62-64; column 7, lines 
43-58). Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to incorporate the teaching of Mattison et al. into the device taught by 
Yaung et al. and Rhodes because it provides better operation of the device. The combined 
device shows the electronics circuitry is optimized for substantial parallel processing of array- 
captured images. 

7. Claims 18 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yaung 
et al. in view of Rhodes, and further in view of US Patent No. 6,683,646 to Hosier et al. 

Regarding claim 18, the disclosures of Yaung et al. and Rhodes are discussed as applied 
to claim 7 above. 

Yaung et al. and Rhodes differ from the claimed invention by not showing a plurality of 
photosensing element. However, Hosier et al. teach a plurality of photodiodes (photo sensing 
element) (abstract). Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to incorporate the teaching of Hosier et al. into the device 
taught by Yaung et al. and Rhodes because it receives more image for device. The combined 
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device shows a plurality of photosensing element arrays, the photosensing element arrays 
fabricated in a plurality of vertically integrated optically active layers. 

Regarding claim 20, the combined device shows the optically active layers comprise at 
least one of Si. 

8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yaung et al. and 
Rhodes in view of Hosier et al., and further in view of US Patent No. 6,498,336 to Tian et al. 

Regarding claim 19, the disclosures of Yaung et al., Rhodes and Hosier et al. are 
discussed as applied to claims 1 8 and 20 above. 

The combined device differs from the claimed invention by not showing different 
optically active layers are suitably adapted to demonstrate sensitivity to different regions of the 
electromagnetic spectrum. However, Tian et al. teach image sensors can be implemented for 
regions of the electromagnetic spectrum (column 5, lines 15-33). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to incorporate 
the teaching of Tian et al. into the device taught by Yaung et al., Rhodes and Hosier et al. 
because it provides better performable of the device. The combined device shows different 
optically active layers are suitably adapted to demonstrate sensitivity to different regions of the 
electromagnetic spectrum. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



qv 

September 3, 2004 




SaraCm?>e 
Primary Examiner 



